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SUMMARY OF EXPERIMENTAL RESULTS 
1985 
INFLUENCE OF SOIL ACIDITY ON BARLEY PRODUCTION 
P.J. DOLLING 
A.R. LITTLE 
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RESP 0 N ~-_e-~ 0 F BARLEY T 0 LJJi~ I N THE F I ELD. 
MAIN POINTS 
Strong evidence was obtained to say that barley production is 
affected by soil acidity on some soils of the Great So11thern. 
No lime responses were obtained <except transient growth 
depressions early in the season). 
A possible reason why lime responses were not obtained although 
barley was being affected by soil acidity is that the lime was 
not incorporated deep enough to have an effect. In addition some 
sites had acid subsoils which would also limit the llme resnonse. 
The reason for the absence of a lime repsonse will be examined 
and the lime trials resown in 1986. 
INTRODUCTION 
A soil survey of 38 sites in barley growing areas of Western 
Australia was carried out in 1984. It was found that 53% of 
topsoils surveyed had a pH less than 5.5, acid enough to suspect 
barley yields might be affected. 
In 1985 an extensive field trial proqramme was established at 9 
sites. The sites were selected from the 1984 survey and they 
varied in their level of acidity from mild to severe CTable 1> . 
. Yealering, Wagin and Katanning all had low pH's and high 
aluminium levels in the subsoil. 
AIMS 
The trial programme aims to determine : 
1. Whether barley yield at any of the nine sites is restricted by 
soil acidity. 
2. Whether aluminium toxicity or some other factor is responsible 
for any soil acidity effects on barley and 
3. The soil characterisitics associated with any aluminium 
toxicity observed. 
TABLE 1. The topsoil C_I., __ Q-10_i;:_J!l_)_a_ri9_eJ,.Jb$Qil_(_;i_, __ l_Q:-_30_gm) 
aluminium (~_l_L_l_e_y~-~nt.l DH at each trial site. 
TRIAL LOCAT10NS 
WEST POPANYINNING 
BORDEN 
BROOKTON* 
NYA.BING 
CUB ALLING 
TAMBELLUP 
YEALERING 
WAG IN* 
KA TANNING 
pH H20 
CT/S) 
5.715.6 
5,515.8 
5.5/5.7 
5.5/5.7 
-5.415.6 
5.3/5.5 
5.015.2 
5.0/5.0 
4.8/5,0 
pH CaC 12 
(T/S) 
4.8/4.7 
4,8/4.9 
4.7/4.9 
4.714.'7 
4.6/4.7 
4.514.7 
4.2/4,4 
4,1/4.3 
4 , 3 I 11 , 1 
Al (ppm) 
(T/S) 
211 
1. In 
1 I ') 
2/1 
311 
311 
412 
5/6 
S/4 
NOTE: (1) The pH H20 was measured in a mi~ture of 1 part soil to 5 
parts water. The aluminium and pH CaC12 was measured in a mixture 
of 1 part soil to 5 parts 0.01 M calcium chloride solution. 
(2) * 10-20 cm subsoil. 
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TRIAL DESIGN 
At each of the nine sites four rates of lime have been applied and 
cnmpn.red to control plot~ tn mP.asnre the response of barley to 
liming. 
Extra treatments were included in the trial to enable the reasons 
for any responses to lime to be determined, This involved 
including three fertilizer regimes - a basal Ca low rate of 
nitrogen and phosohorus), N + P treatment Ca high rate of 
nitrogen and phosphorus) and a complete treatment <the N + P 
treatment, potash. Mg, Mn, Cu, Zn. Mo and B). 
The basal was applied to all plots, all N and P were topdressed 
at seeding except P in the basal which was drilled. K and Mg 
were topdressed and the trace elements drilled with +he seed. 
Wheat and triticale at complete fertilizer were also included to 
compare the effect of lime on these species with the effect on 
barley. Wheat and triticale are less sensitive to aluminium than 
barley. 
SUMMARY OF RESULTS 
Plant densities 
Lime application increased barley densities by 17% (in the basal 
treatment) at the Katanning site, the site with the highest 
topsoil aluminium level. There was no effect of lime on plant 
densities at the other eight sites. 
The complete fertilizer treatment reduced barley plant densities 
(by 11 to 23%) probably as a resllJt nf a toxic effect of the trace 
elements which was drilled with the seed and therefore came into 
direct contact. 
Added lime did not increase the vegetative yield nf barley in the 
treatments which received basal fertilizer only, at any of the 
sites. There were. however. a number of negative responses. that 
is lime depressed yields. In six nf the nine trials Cl 
significant) a negative response occurred, mostly in the barley 
treatment which received basal fertilizer dressing Cthe lowest 
decrease at each site varying from 20 to 47%l, The depression 
generally did not occur. or was less severe. where extrR nitrogen 
and phosphorus were applied. 
A preliminary examination of the plant analysis results indicates 
the reason for the decrease is complex and varys from site to site. 
Nitrogen, phosphorus. potassium and magnesium maybe involved. 
The complete fertilizer treatment reduced barley vegetative 
yield. compared to the N + P treatment (by 13 to 28%), again 
prohAbly as a result of a to~ic effect of the trace elements. 
ThP pJnts receiving complete £ertilizer shnuld be nf value 
when -these experiments are resown in 1986. 
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Veaetative Production at Haturitv and Grain Yield, 
Lime did not statistirelly CP >O.OSl Bffprt 8ithAr thP grain yield or 
vegetative production at maturity at any of the sites. In the 
basal fertilizer treatment of barley there were some small 
depress.ion in yields. · These reduct i ans were not as great as the 
early vegetative production results indicatinq that there has 
been a recoverv in the limed clots. There wer~ two sites 
CKatannina and.Borden> which showed a oositive lime resoonse 
in the basal. greater than 15%. in both the vegetative at 
maturity and grain yield results. 
Relative Yields at Maturity. 
Although there were no significant lime responses, barley does 
appear to have been affected by soil acidity. This can be seep 
by comparing triticale production to barley produrtinn 8t all thP 
sites (Figure 1>. This romparison shows that harlPy yielderl 
poorly relative to tritjr~le at sites with higher levels of 
topsoil alumini11m and thi:!re is a close relationshi.n b~tw1?.en Al 
and relative vegetative yield. This relationship also exists 
between wheat and barley relative yields. However, the 
relationship for the veqetative yield data is not as close as 
with triticale (Figure 2>. Only the data from complete 
fertilizer treatments have been included in figures 1 and 2. 
The same ooints were plotted against topsoil pH in water and 
the equations are shown below. 
Triticali:>/Rar.lev 
Relative Veaetative Yield = 391 - 48.3 pH 
2 
2 
Cr· ;:: 0,67) 
Relat.ivP (;rain Vielrl = 3?.6 - 41,h ['H <r = n.21> 
Wb .~c..~t._(. Bar l ev 
2 
R.V.Y. = 370 - 47.8 pH Cr = 0,75) 
2 
R.G.Y. = 316 - 40.1 !'H ( r. = 0,40> 
Plottina the relative yield against pH only improved the 
whPR~/harlev rnmparison for thA veqetative yields. 
:a. po?.P-ihle r-i::>A:'-llHI wi1y 1 i111"! did not .i.ncrease bar-lev vii:?lds 
although barley was significantly affected by soil acidity is 
that lime was not incorporated deeo enough to have an affect. 
Additionally some of the sitP.s had acid ::;ubsoils which wn11lrl also 
limit thP response to lime. 
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FIGURE 1. The relationship between topsoil aluminium levels and 
the vegetative and grain yield of triticale relative to barley 
<each point represents a site, 2 sites were excluded due to weed 
pioblems and sheep damage). a - relative vegetative vield 
<R.V.Y.), b - relative grain yield <R.G.Y. > 
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the vegetative and grain yield of wheat relative to barley <7 
sites), a - relative vegetative yield <R.V.Y. ), b - relative 
grain y i e 1 d < R. G. Y. ) . 
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1. A. PEDERICK, WAGIN. 85NA1/3831EX. 
SOTL: 
Black sandy lnam over a yP-llow brown gravelly sandy clay 
50 cm. 
DEPTH (cm) 
0-10 
10-20 
20-50 
50-65 
65-100 
pH ( H20) 
5.0 
5.0 
5,4 
5.7 
5.8 
pH (CaC12) 
4.3 
4.3 
4.5 
5.0 
5.5 
Al Cpprn) 
5 
6 
3 
0 
0 
loam at 
Clay ( % ) 
. 5 
5 
9 
20 
49 
.... ·-···-·--"·--·-----------
Application of Lime - April 29. 
Sown - June 11. 
Basal - Agran 60 kg/ha (20 kg N/ha). 
Superphosphate 50 kg/ha C4.5 kg P/ha), 
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TABLE 1: PLANT DENSITIES Cplants/m ), JULY 8 - 27 DAYS AFTER SOWING. 
LIME 
RATE 
Ct/ha) 
0 
1. 6 
6.4 
AVERAGE 
BASAL 
94 
100 
99 
95 
BARLEY 
N + p 
go 
95 
100 
95 
COMPLETE 
92 
104 
100 
93 
AOV : Cl) Lime not significant <P >0.05) 
WHEAT 
COMPLETE 
89 
104 
96 
(2) Fertilizer not significant <P >0.05). 
TRITICALE 
COMPLETE 
90 
93 
92 
TABLE 2: DRY MATTER PRODUCTION Ckg/ha) AUGUST 20 - DAY 70. 
LIME 
RATE 
Ct/ha) 
BARLEY 
0 
0,8 
1 . 6 
3.2 
6.4 
BASAL 
830 (100)* 
560 (67) 
530 (64) 
490 (59) 
600 <72) 
AVERAGE 600 a 
Signif. 
of Lime 
Affect 
N.S. 
N + p 
820 (100) 
630 (77) 
820 (100) 
960 (117) 
810 <99) 
810 b 
N.S. 
COMPLETE 
550 
640 
610 
610 
510 
580 a 
N.S. 
WHEAT 
COMPLETE 
600 
570 
600 
560 
550 
580 a 
N.S. 
TRITICALE 
COMPLETE 
870 
870 
780 
680 
780 
800 b 
N.S. 
NOTE: Ct) ThP fi.qur.es in the ,r:tverrigP rnw comoar.e the effect of 
fertilizers. Data followed by the same letter are not significantly 
differ~nt CP >0.05). 
<2) Numbers in parenthesis are yields expressed as a 
percentaqe of the yield with no lim~ in the same fertilizer treatment. 
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TABLE 3: PERCENTAGE NITROGEN (dry basis) IN WHOLE TOPS -
(sampled day 70), 
LIME 
RATE 
(t/ha) 
0 
0. 8 
1 . 6 
3.2 
6,4 
BARLEY 
BASAL N + p 
3.11(100)* 3.47(100) 
3.14(101) 3.35(97) 
2.75(88) 3.43(99) 
2.89(93) 3.42(99) 
2,86(92) 3.52(101) 
WHEAT 
COMPLETE COMPLETE 
4.03 4.22 
3.76 3.79 
TP.ITICALE 
COMPLETE 
3,67 
4.17 
-------------------------------------------------------------------
AVERAGE 2.95 a 3,43 b 3.90 c 4. 01 c 3.92 c 
-------------------------------------------------------------------
Signif. 
of Lime 
Affect 
N.S. N. S. N.S. N.S. N.S. 
NOTE: C1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
(2) Numbers in parenthesis are yields expressed as a ~ 
percentage of the yield with no lime in the same fertilizer treatment. 
(3) Critical level of N 3.0 - 4.0%. 
TABLE 4: PERCENTAGE PHOSPHORUS (Dry basis) IN WHOLE TOPS 
<SAMPLED DAY 70), 
LIME 
RATE 
(t/ha) 
0 
0. 8 
1 . 6 
3.2 
6.4 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
0.53 
a.so 
0.50 
0.47 
0.51 
0. so I'\ 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
0.64 0.65 0.75 
0,63 
0,66 
0.56 0.57 0.66 
0.61 
f),61 b 0. 61 h 0,70 c 
N.S. N.S. N.S. 
TRI TI CALE 
COMPLETE 
0,71 
0.66 
0.69 c 
N.S. 
NOTE: C1) The figures in the average row comoare the effect of 
fer~ilizers. Data followed by the same lett~r Are not ~ianificantlv 
different CP >0.05). 
(2) Appro~imate critical level of P 0.30 - 0.38%. 
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T.7-\Bl. F. S: PERCENTAGE POTASSIUM <dry basis) IN WHOLE TOPS -
<sampled day 70). 
LIME 
RATE 
Ct/ha) 
0 
0.8 
1. 6 
3.2 
6.4 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
3,46 
3.52 
3.31 
3.34 
3. 42 
3.41 a 
N.S. 
BARLEY 
N + p 
2.98 a 
3.02 a 
2.87 a 
3.03 a 
3.43 b 
3.06 b 
p <0.05 
WHEAT 
COMPLETE COMPLETE 
3.75 4.28 
3.71 4.20 
3.73 c 4.24 d 
N.S. N.S. 
TRITICALE 
COMPLETE 
4.01 
4.35 
4.18 d 
N.S. 
-------------------------------------------------------------------
NOTE: C1) For the lime effect, data in the same column followed 
by the same letter are not significantly different CP >0.05). 
C2> The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05>. 
<3> Approximat& critical level of K 3.0 - 4,0%. 
TABLE 6: PERCENTAGE CALCIUM (Dry basis) IN WHOLE TOPS 
(SAMPLED DAY 70>. 
LIME 
RATE 
Ct/ha) 
BARLEY 
0 
0.8 
1. 6 
3.2 
6.4 
BASAL 
0.77C100)a 
0.80C104)a 
0. 7 4 < 96 >a 
0.86C112)ab 
0.90C117>b 
AVERAGE 0.81 a 
Signif. 
of Lime P < 0.05 
Affect 
N + p 
0.93(100) 
0.90 (97) 
0.88 (95) 
1.01(109) 
0.94(101) 
0.93 b 
N.S. 
WHEAT 
COMPLETE COMPLETE 
0.84(100) 0.55 
0.91(108) 0.59 
0.87 ab 0.57 c 
N.S. N.S. 
TRITICALE 
COMPLETE 
0. 41 
0.52 
0.47 d 
N.S. 
NOTE: Cl) For the lime effect. data in the same column followed 
by the same letter are not significantly different (p >0.05>. 
C2> The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
(3) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer treatment. 
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TABLE 7: PERCENTAGE MAGNESIUM <Dry basis) IN WHOLE TOPS 
<SAMPLED DAY 70>. 
LIME 
RATE 
Ct/ha> 
BARLEY 
0 
0.8 
1. 6 
3. 2 
6. 4 
BASAL 
0.31<100)a 
0.31C100)a 
0.25<81)bc 
0.28C90>ac 
0.29<94)a 
AVERAGE 0.28 a 
Signif. 
of Lime P <0.05 
Affect 
N + p 
0.33 
0.31 
0.32 
0.32 
0.32 
0.32 b 
N.S. 
WHEAT 
COMPLETE COMPLETE 
0.31 0.23 
0.31 0.23 
0.31 b 0.23 c 
N.S. N. S. 
TRITICALE 
COMPLETE 
0. 19 
0.20 
0.20 c 
N. S. 
NOTE: (1) For the lime effect, data in the same column followed 
by the same letter are not significantly different CP >0.05>. 
<2> The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly ~ 
different CP >0.05). 
(3) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer treatment. 
(4) Approximate critical level of Mg 0.10 - 0.20%, 
TABLE 8: DRY MATTER PRODUCTION Ct/ha) AT MATURITY (DECEMBER 3>. 
LIME 
RATE 
Ct/ha> 
0 
0.8 
1. 6 
3.2 
6. 4 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
3.04 
3.08 
2.82 
2.52 
3.06 
2.91 a 
N.S. 
BARLEY 
N + p 
3.79 
3.77 
3.78 
3.83 
3.95 
3.82 b 
N. S. 
COMPLETE 
3.28 
3.60 
4.00 
3.64 
3.47 
3,59 b 
N.S. 
WHEAT 
COMPLETE 
4.77 
5.58 
4.85 
5.12 
4.89 
5,04 c 
N.S. 
TR IT I CALE 
COMPLETE 
5.53 
6.10 
6.22 
5.96 
5.29 
5.82 d 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
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TABLE 9: GRAIN YIELD Ct/ha) 
LIME 
RATE 
Ct/ha) 
BARLEY WHEAT TRTTICALE 
BASAL N + p COMPLETE COMPLETE COMPLETE 
0 
0.8 
1. 6 
3,2 
6,4 
1. 24 
1 '09 
1. 04 
1 . 13 
1 . 10 
1. 54 
1. 53 
1 . 51 
1. 38 
1 '53 
1. 34 
1. 35 
1. 35 
1.27 
1 '2 5 
1. 67 
1 '71 
1,73 
1. 58 
1. 64 
1. 70 
1. 71 
1. 72 
1. 52 
1. 56 
AVERAGE 1.12a 1.50b 1.31c 1. 67d 1.64d 
Signif. 
of Lime 
Affect 
N.S. N.S. N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
N.S. 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
COMMENTS: 
C1) In the basal fertilizer treatment of barley lime did not have a 
significant effect CP >0.05} on the vegetative and grain yields. 
However. there is some indication that lime depressed early growth 
(Table 2). 
Lime also did not have a significant effect on barley vegetative and 
grain yields in both the N + P and complete fertilizer treatments. 
The plant analysis results show that nitrogen and potassium 
percentages in the whole tops were at levels which may have been 
deficient and they did not increase with lime in the basal treatment 
of barley (Tables 3 and 5). Indicating that the~e nutrients may be 
involved in the lime induced early growth depression in the basal. 
Phosphorus and magnesium were at levels which were probably not 
deficient although lime significantly decreased Mg in some lime 
rates of the basal (Tables 4 and 7). 
Lime increased the calcium percentage in whole tops in all treat-
ments with the basal fertilizer treatment beinq significant CP 
<0.05, Table 6) which indicates that the lime did react with the 
soi 1. 
C2) Lime had.very little effect on wheat and triticale vegetative 
and grain yields. 
<3> In barley the complete fertilizer treatment significantly CP 
<0.01) reduced early growth, by 28% compared to the N + P treatment 
(Table 21. By maturity the plants did recover vegetatively however, 
there was still a significant (p <0.051 reduction (12%) in the grain 
yields compared to the N + P treatment <Tables 8 and 9). 
(41 Triticale significantly (p <0.01) outyielded barley complete 
fertilizer at the first dry matter sampling, by 36% (Table 2) and 
the second sampling, by 62% (Table 8). Triticale also had a signi-
ficantly hiqher grain yield <25%, Table 9). Wheat also significantly 
CP <0.011 outyielded barley complete fertilizer but only Rfter the 
first dry matter sampling. Wheat had a 40% higher dry matter yield 
. at maturity and 27% higher grain yield than barley. 
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2. J. MELVIN, YEALERING. 85NA2/3831EX. 
SOIL: 
Dark grey loamy sand over a brown yellow gravelly sandy loam at 
30 cm. 
DEPTH <cm) pH <H20) 
0-10 5.0 
10-30 5.2 
30-45 5.8 
45-60 6.1 
60-100 6.2 
RESULTS: 
~pplication of Lime - May 2. 
Sown - June 26. 
pH (CaC12) 
4.2 
4.4 
4.9 
5.4 
5.6 
Basal - Agran 90 kg/ha <31 kg N/ha). 
Al 
Superphosphate 100 kg/ha (9 kg P/ha). 
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TABLE 1: PLANT DENSITIES (plants/m ), JULY 30 
34 DAYS AFTER SOWING, 
BARLEY 
(ppm) 
4 
2 
0 
0 
0 
WHEAT LIME 
RATE 
(t/ha) BASAL N + p COMPLETE COMPLETE 
0 
1. 5 
6.0 
AVERAGE 
95 
96 
97 
96 
92 
102 
95 
96 
85 
94 
100 
90 
107 
86 
100 
98 
AOV : (1) Lime not significant (p >0.05) 
(2) Fertilizer not significant (p >0.05). 
Clay ( % ) 
5 
7 
9 
13 
17 
TRI TI CALE 
COMPLETE 
91 
100 
94 
95 
TABLE 2: DRY MATTER PRODUCTION Ckg/ha) SEPTEMBER 4 - DAY 70. 
LIME 
RATE 
(t/ha) 
0 
0,75 
1. 5 
3.0 
6.0 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
700 
660 
700 
640 
680 
680 a 
N.S. 
BARLEY 
N + p 
1010 
800 
860 
810 
770 
850 b 
N.S. 
COMPLETE 
600 
760 
560 
730 
690 
670 a 
N.S. 
WHEAT 
COMPLETE 
630 
670 
630 
620 
600 
630 a 
N.S. 
TRI TI CALE 
COMPLETE 
1110 
1120 
970 
840 
1000 
1010 c 
N • S • 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05), 
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TABLE 3: PERCENTAGE NITROGEN Cdry basis) IN WHOLE TOPS -
<sampled day 70). 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3,0 
6,0 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
2.61 
2.55 
2.73 
2.70 
2.76 
2.67 a 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
3.18 3.49 3.77 
3.07 
3,00 
3,18 3.56 3.96 
3.13 
3.11 b 3.52 c 3.87 d 
N.S. N.S. N.S. 
TRITICALE 
COMPLETE 
3. 12 
3.17 
3.15 b 
N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05), 
(2) Approximate critical N level 3,0 - 4.0%. 
TABLE 4: PERCENTAGE PHOSPHORUS (Dry basis) IN WHOLE TOPS 
<SAMPLED DAY 70). 
LIME 
RATE 
Ct/ha) 
0 
0,75 
1. 5 
3.0 
6.0 
AVERAGE 
BASAL 
0.34 
0.35 
0.37 
0,37 
0,36 
0.35 a 
-BARLEY 
N + p 
0.48 a 
0,42 be 
0,44 ab 
0. 41 be 
0.40 c 
0.42 b 
WHEAT 
COMPLETE COMPLETE 
0.55 a 0,51 
0.47 b 0.51 
0.51 c 0.51 c 
TRITICALE 
COMPLETE 
0.50 
0.49 
0.50 c 
-----------~-------------------------------------------------------
Signif. 
of Lime 
Affect 
N.S. p <0.05 p <0.05 N.S. N.S. 
NOTE: (1) For the lime effect, data in the same column followed 
by the same letter are not significantly different CP >0.05). 
(2) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05), 
C3) Approximate critical P level 0.30 - 0.38%, 
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TABLE 5: PERCENTAGE POTASSIUK Cdry·basis) IN WHOLE TOPS -
<sampled day 70>. 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3.0 
6.0 
AVERAGE 
Signi f .. 
of Lime 
Affect 
BASAL 
2.19 
2.41 
2.49 
2.41 
2.57 
2.41 a 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
2.23 3.26 3.00 
1. 95 
2.03 
2.21 2.92 3. 17 
2.26 
2.14 b 3.09 c 3.09 c 
N.S. N.S. N.S. 
TRITICALE 
COMPLETE 
2.97 
2.91 
2.94 c 
N.S. 
NOTE: C1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significnatly 
different (p >0.05). e 
C2) Approximate critical K level = 3.0 - 4,0% 
TABLE 6: PERCENTAGE CALCIUM (Dry basis) IN WHOLE TOPS 
(SAMPLED DAY 70). 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3.0 
6.0 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
0.87 
0.87 
0;93 
0.85 
0.92 
0.88 a 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
1. 00 0,83 0,58 
1. 07 
1. 04 
·1. 03 0,94 0,56 
1. 01 
1.03 b 0.88 a 0.57 c 
N.S. N.S. N.S. 
TRITICALE 
COMPLETE 
0.44 
0.49 
0.46 c 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
14 
---
TABLE 7: PERCENTAGE MAGNESIUM CDry basis) IN WHOLE TOPS 
<SAMPLED DAY 70). 
LIME 
RATE 
<tlha) 
0 
0.75 
1. 5 
3.0 
6.0 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
0.25 
0.26 
0.26 
0.25 
0.28 
0.26 a 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
0.31 0.26 0. 19 
0.28 
0,27 
0.27 0.18 0.19 
0.27 
0.28 0.22 0 .19 
N. S. N.S. N.S. 
TRITICALE 
COMPLETE 
0. 16 
0.16 
0. 16 
. 
N.S. 
NOTE: (1) The figures in the average.row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05), 
(2) Approximate critical Mg level = 0.10 - 0.20%, 
TABLE 8: DRY MATTER PRODUCTION Ct/ha) AT MATURITY (NOVEMBER 26), 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3.0 
6.0 
AVERAGE 
Sign if. 
of Lime 
Affect 
BASAL 
2.78 
2.93 
2.71 
2,63 
3.05 
2.82 a 
N,S. 
BARLEY 
N + p 
3.60 
3.56 
2.86 
3.29 
3.39 
3.34 b 
N.S. 
COMPLETE 
3,42 
2.90 
3.32 
3.25 
3.46 
2.27 b 
N.S. 
WHEAT 
COMPLETE 
3.83 
3.58 
4.06 
3.94 
3,96 
3.88 c 
N.S. 
TR IT I CALE 
COMPLETE 
4.79 
4.67 
4.73 
4.36 
4.35 
4.58 d 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05), 
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TABLE 9: GRAIN YIELD (t/ha) 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3.0 
6.0 
BASAL 
1. 26 
1. 24 
1. 32 
1. 29 
1. 36 
BARLEY 
N + p 
1. 59 
1. 59 
1. 50 
1. 58 
1. 54 
WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
1. 49 1. 48 1 . 51 
1. 46 1. 45 1. 58 
1. 38 1. 48 1. 55 
1 .41 1. 54 1. 51 
1. 49 1. 47 1.49 
-------------------------------------------------------------------
AVERAGE 1. 30 a 1.56 b 1. 44 c 1. 48 c 1. 53 be 
Signif. 
of Lime 
Affect. 
N.S. N. S. N.S. N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
COMMENTS: 
<1> Lime did not have a significant (p >0.05) effect on vegetative 
and grain yields 1 of barley in all three fertilizer treatments. 
In the basal fertilizer treatment there did appear to be a small (10%) 
positive lime response in both the dry matter production at maturity 
and grain yields, at the highest rate of lime <Tables 8 and 9). 
In the N + P treatment lime did appear to depress early growth <21% 
lowest decrease, Table 2) but by maturity the limed plots had 
recovered and showed no response to lime <Tables 8 and 9). 
The plant analysis results indicate that N, P and 
the lime induced early growth depression in th~ N 
nutrients were low and the percentages decreased 
4 and 5). In the basal they increased with lime. 
unlikely to be involved as these levels were high 
K maybe involved in 
+ P treatment. These 
with lime (Tables 3, 
Ca and Mg are 
<Tables 6 and 7). 
<2) In both wheat and triticale lime did not have a significant <P 
<0.05) effect on yields. 
In triticale lime did appear to reduce the early growth (24% lowest 
decrease. Table 2) however, the limed plots had recovered by maturity 
<Table~ 8 and 9). 
(3) In barley the complete fertilizer treatment significantly CP 
<0.05) decreased early growth compared to the N + P treatment <21% 
lower yield, Table 2). The plants recovered vegetatively by maturity 
<Table 8) but the grain yield was 8% lower in the complete compared to 
the N + P <Table 9, P <0.05). 
(4) Triticale significantly CP <0.01) outyielded barley complete 
fertilizer at the first dry matter production sampling, by 51% <Table 
2) and the second sampling, by 40% <Table 8). However, it had a 
similar grain yield to barley (6% higher in triticale. Table 9). 
Wheat outyielded barley complete fertilizer at dry matter production 
at maturity, by 19% <Table 8, P <0.01> at the earlier sampling wheat 
had the same yield as barley <Table 2) and the grain yields were 
similar <Table 9>. 
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3. P. ALCOCK, YORNANING. 85NA5/3831EX. 
SOIL: 
Dark grey loamy sand over a yellow brown sandy clay at 60 cm. 
DEPTH (cm) pH <H20) pH (CaC12) Al (ppm) Clay 
0-10 5.4 4.6 3 3 
10-25 5.6 4.7 1 2 
25-40 5.7 5. 1 0 3 
40-60 6.0 5.4 0 9 
60-100 6.0 5.6 0 24 
RESULTS: 
Application of Lime - April 30. 
Sown - June 11. 
·Basal - Agras No 1. 60 kg/ha (11 kg N and 5 kg P/ha). 
2 
TABLE 1: PLANT DENSITIES (plants/m ), JULY 8 
2'T~AYS AFTER SEEDING. 
---------------------------------------------------------
LIME 
RATE 
<tlha) 
0 
1. 4 
5.6 
AVERAGE 
BARLEY 
BASAL 
84 
85 
99 
90 <100%)a 
COMPLETE 
67 
75 
76 
73 (81%)b 
WHEAT 
COMPLETE 
93 
96 
95 a 
AOV : (1) Lime not significant <P >0.05) 
(2) Fertilizer significant (P <0.05), 
TRITICALE 
COMPLETE 
89 
94 
92 a 
NOTE: Data f:qllowed by the same letter are not significantly 
different (p >0.05). 
.17 
(%) 
53 
TABLE 2: DRY MATTER PRODUCTION (kg/ha) AUGUST 20 - DAY 70. 
LIME 
RATE 
<tlha) 
0 
0.7 
1. 4 
2.8 
5.6 
AVERAGE 
Signif. 
of Lime 
Affect 
BARLEY 
-------------------~--
BASAL 
1180 (100)* 
770 (65) 
780 (66) 
730 <62) 
620 (53) 
810 a 
N. S. 
COMPLETE 
710 
590 
780 
620 
830 
710 a 
N.S. 
WHEAT 
COMPLETE 
700 
680 
630 
630 
710 
_ 670 a 
N.S. 
TRITICALE 
COMPLETE 
1250 
990 
1050 
800 
970 
1010 b 
N.S. 
NOTE: <1> The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05>. 
(2) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer 
treatment. 
TABLE 3: DRY MATTER PRODUCTION (t/ha) AT MATURITY (3rd DECEMBER). 
LIME 
RATE 
(t/ha> 
0 
0.7 
1. 4 
2. 8 
5.6 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
4.48 
4.53 
3.95 
4.78 
4.23 
4.39 a 
N.S. 
BARLEY 
COMPLETE 
5. 11 
4.59 
4.96 
4.29 
5.33 
4.86 a 
N.S. 
WHEAT TRITICALE 
COMPLETE COMPLETE 
6.10 7.46 
5.64 6.39 
5.34 6.41 
6.19 6.19 
5.80 6.39 
5.82 b 6.56 c 
N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different (p >0.05). 
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TABLE 4: GRAIN YIELD Ct/ha) 
LIME 
RATE 
Ct/ha) 
0 
0.7 
1. 4 
2.8 
5.6 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
1. 54 
1. 24 
1. 24 
1. 43 
1. 34 
1.36 ab 
N.S. 
BARLEY 
COMPLETE 
1. 21 
1. 05 
1. 21 
1 .. 07 
1. 24 
1.16 a 
N.S. 
TRITICALE 
COMPLETE COMPLETE 
1. 31 1. 77 
1. 32 1. 56 
1.16 1. 58 
1. 33 1. 57 
1. 52 1. 50 
1. 33 b 1.60 c 
N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the ~ame letter are not significantly 
different <P >0.05). 
COMMENTS: 
(1) There is some indication that lime depressed the early growth 
of barley in the basal fertilizer treatment <Table 2) however the 
plants had recovered vegetatively by maturity <Table 3), The grain 
yield still showed a dec~ease, the lowest decrease being 19% 
<Table 4), 
Lime had no effect in the barley complete fertilizer treatment. 
C2) In wheat lime had very little effect on vegetative and grain 
yields. In triticale lime did appear to decrease early growth 
<lowest decrease being 31%), the plants did recover slightly by 
maturity however, the depression still remained (17% lowest 
decrease in DMP and 15% in grain yield). 
C3) In barley the complete fertilizer treatment significantly (p 
<0.05) decreased plant densities compared to the basal fertilizer 
treatment (Table 1). It also effected early growth (13% depression~ 
Table 2) and the grain yields (15% depression, Table 4). 
(4) Triticale siqnificantly <P <0.05) outyielded barley complete 
fertilizer at the first dry matter production sampling, by 43% 
(Table 2) and the second sampling, by 35% (Table 3). Triticale 
also had a significantly higher grain yield (38%, Table 4). 
Wheat also significantly outyielded barley complete fertilizer but 
only during the later stages of growth. The dry matter production 
was 20% higher <Table 3) and the grain yield was 15% higher 
<Table 4) in wheat. 
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4. R. MILLS, ALDERSYDE. 85NA4/3831EX. 
SOIL: 
Dark grey gravelly loamy sand over a brown yellow sandy clay loam 
at 20 cm. 
DEPTH (cm) pH (H20) 
0-10 5.5 
10-20 5.7 
20-35 6 .1 
35-45 6.2 
RESULTS: 
Application of Lime - May 1. 
Sown - June 25. 
pH (CaC12) Al 
4.7 
4.9 
5.5 
5.6 
Basal - Agran 95 kg/ha (32 kg N) 
Superphosphate 100 kg/ha (9 kg P/ha). 
2 
(ppm) 
1 
0 
0 
0 
TABLE 1: PLANT DENSITIES (plants/m ), JULY 30 -
35 DAYS AFTER SEEDING. 
LIME 
RATE 
BARLEY. WHEAT 
< t/ha) BASAL N + p COMPLETE COMPLETE 
0 
1 . 2 
4. 8 
AVERAGE 
91 
99 
95 
98(100%)a 
90 
86 
96 
91 ab 
83 
89 
88 
87( 89%) be 
AOV : (1) Lime not significant (p >0.05) 
(2) Fertilizer significant <P <0.05). 
87 
95 
103 
95 abc 
Clay ( % ) 
5 
8 
16.5 
17.5 
TRITICALE 
COMPLETE 
87 
95 
95 
92 abc 
NOTE: Data followed by the same letter are not significantly 
different CP >0.05), 
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:r_~~-~~-2-_: DRY MATTER PRODUCTION <kg/ha) AUGUST 26 -- DAY 62. 
LIME 
RATE 
Ct/ha) 
0 
0.6 
1. 2 
2. 4 
4 . 8 
AVERAGE 
Signif. 
of Lime 
Affect 
BARLEY 
BASAL 
1120aC100)* 
810b (72) 
760b (68) 
680b (61) 
750b (67) 
820 a 
0.05 
N + p 
980(100) 
1000(102) 
820 C84) 
960 (98) 
900 (92) 
930 b 
N.S. 
COMPLETE 
750 a 
690 a 
790 a 
710 a 
980 b 
790 a 
0.05 
WHEAT 
COMPLETE 
680 
630 
780 
740 
810 
730 a 
N.S. 
TRITICALE 
COMPLETE 
890 
920 
900 
810 
970 
900 b 
N.S. 
NOTE: (1) For the lime effect, data in the same column followed by 
the same letter are not significantly different (p >0.05). 
(2) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
(3) Numbers in parenthesis are yields expressed as a percentage 
of the yield with no lime in the same fertilizer treatment. 
TABLE 3: DRY MATTER PRODUCTION (t/ha) AT MATURITY <NOVEMBER 26), 
LIME 
RATE 
(t/ha) 
0 
0.6 
1. 2 
2.4 
4 . 8 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
4.62 
4. 16 
4. 51 
4. 16 
4.22 
4.33 a 
N.S. 
BARLEY 
N + p 
5.05 
5.04 
4.54 
4.75 
4.80 
4.83 b 
N.S. 
WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
4.78 5. 55 5.65 
4.67 5.08 5.43 
5.27 5.32 5.71 
4.86 5.39 5.72 
4.97 5.46 5.37 
4.91 b 5.36 c 5.58 c 
N.S. N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05), 
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TABLE 4: GRAIN YIELD Ct/ha), 
LIME 
RATE 
Ct/ha) 
0 
0,6 
1. 2 
2. 4 
4.8 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
1. 56 
1. 56 
1. 63 
1. 70 
1. 83 
1.66 a 
N.S. 
BARLEY 
N + p 
1. 88 
2.02 
1. 83 
2.00 
2.01 
1. 95 be 
N.S. 
WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
1. 88 2.01 1. 80 
1. 83 1. 96 1. 71 
1. 92 1. 98 1. 66 
1.76 2.02 1. 66 
1. 90 1. 85 1. 62 
1. 86 b 1.96 c 1.69 a 
N.S. N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
COMMENTS 
(1) Lime significantly <P <0.05) depressed the early growth of barley 
in the basal fertilizer treatment <Table 2) however, the plants had 
recovered by maturity, there was even some indication of a positive 
response in the grain yield <17% increase at 4.8 t/ha, but not the dry 
matter production, Tables 3 and 4), 
For the other two barley fertilizer treatments lime had very little 
effect on dry matter production and grain yield. 
(2) Lime also had very little effect on wheat and triticale 
vegetative and grain yields. Although the early growth of wheat did 
show a small positive response <18% increase at 4.8 t lime/ha, 
Table 2). 
(3) In barley the complete fertilizer treatment significantly <P 
<0.05) decreased plant densities compared to the basal fertilizer 
treatment <Table 1) and significantly depressed early growth compared 
to the N + P treatment (by 15%, Table 2), However, by maturity the 
plants had recovered and the yields were similar to the N + P 
treatment. 
(4) Triticale significantly <P <0.05) yielded 14% more than barley 
complete fertilizer in terms of vegetative production <both samplings) 
however, it had a 9% lower grain yield (p <0.05). 
Wheat yielded slightly higher <P <0.05) than barley complete 
fertilizer in terms of dry matter production at ~aturity (9%) and 
grain yield (6%), 
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5. N. WATTS, POPANYINNING 85NA3/3831EX. 
SOIL: 
Dark grey brown loamy sand over a yellow brown gravelly sandy clay at 
30 cm. 
DEPTH <cm) pH <H20) pH 
0-10 5.7 
10-30 5.6 
30-45 6.3 
45-;-60 6.4 
60-100 6.5 
RESULTS: 
Application of Lime - April 30. 
Sown - June 27. 
<CaC12) 
4. 8 
4,7 
5.3 
5.5 
5.6 
Basal - Agran 60 kg/ha <20 kg N/ha). 
Al 
Superphosphate 50 kg/ha <4.5 kg P/ha). 
2 
TABLE 1: PLANT DENSITIES (plants/m ), JULY 30 
33 DAYS AFTER SOWING . 
BARLEY 
(ppm) 
2 
1 
0 
0 
0 
WHEAT . LIME 
RATE 
<tlha) BASAL N + p COMPLETE COMPLETE 
0 
1. 4 
5.6 
AVERAGE 
92 
84 
81 
86 
96 
83 
98 
92 
89 
95 
85 
87 
103 
82 
94 
93 
AOV : (1) Lime not significant (p >0.05) 
(2) Fertilizer not significant <P >0.05), 
23 
Clay ( % ) 
6 
7 
14 
16 
15 . 
TRI TI CALE 
COMPLETE 
102 
100 
104 
102 
TABLE 2: DRY MATTER PRODUCTION <kg/ha) SEPTEMBER 4 - DAY 69. 
LIME 
RATE 
(t/ha) 
0 
0.7 
1. 4 
2.8 
5.6 
BARLEY 
BASAL N + p 
710a<100)* 1140a<100) 
620ab(87) 910c (80) 
490b ( 6 9) 760bc(67) 
500b ( 70) 740b (65) 
550ab(77) 690b ( 61 ) 
WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
830a<100) 750 1400 a 
770a (93) 780 1330 a 
800a (96) 770 1220 ab 
530b (64) 740 1070 b 
490b ( 5 9) 610 1060 b 
-------------------------------------------------------------------
AVERAGE 570 a 
Signif. 
of Lime P <0.05 
Affect 
850 b 
p <0.05 
690 c 720 c 1220 d 
p <0.05 N.S. p <0.05 
NOTE: (1) For the lime effect. data in the same column followed by 
the same letter are not significantly different (p >0.05). 
<2) The figures in the average row compa~e the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
(3) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer treatment. 
TABLE 3 PERCENT NITROGEN <DRY BASIS) IN WHOLE TOPS. 
<sampled day 69). 
LIME 
RATE 
<tlha) 
0 
0.7 
1. 4 
2. 8 
5.6 
BASAL 
3.34 
3.24 
3.47 
3.35 
3.57 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
3.55 3.48 3.61 
3.42 
3.50 
3.33 3.55 3.51 
3.45 
TRITICALE 
COMPLETE 
3.64 
3.67 
----------------------------~--------------------------------------
AVERAGE 
Signif. 
of Lime 
Affect 
3.39 a 
N.S. 
3.45 a 
N.S. 
3.52 a 3.56 a 3.66 a 
N.S. N.S. N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
(2) Critical level of N 3.0 - 4.0%. 
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TABLE 4; PERCENTAGE PHOSPHORUS <Dry basis) IN WHOLE TOPS 
<SAMPLED DAY 69). 
LIME 
RATE 
(t/ha) 
0 
0.7 
1. 4 
2.8 
.s. 6 
AVERAGE 
·Signif. 
of Lime 
Affect 
BASAL 
0.34 
0.41 
0.37 
0. 41 
0.42 
0.39 a 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
. 0. 48 0.48 O.S3 
0.43 -
0.4S 
0,43 0. 48 0.47 
0.4S 
0.4S b 0.48 b a.so b 
N.S. N.S. N.S. 
TRITICALE 
COMPLETE 
0.49 
a.so 
a.so b 
N • S • 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >O.OS), 
(2) Critical level of P 3.0 - 3.8%, 
TABLE S: PERCENTAGE POTASSIUM (dry basis) IN WHOLE TOPS -
(sampled day 69). 
LIME . 
RATE 
Ct/ha) 
0 
0.7 
1. 4 
2.8 
S.6 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
4.2S 
4.3S 
4.31 
4.38 
4.SS 
4,37 a 
N.S. 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
4. 91 4. 61 4. 61 
4,S4 
4.63 
4.19 4.S9 4.41 
4.66 
4.S9 b 4,60 b 4.Sl ab 
N.S. N. S. N.S. 
TRITICALE 
COMPLETE 
4.89 
4.61 
4.7S b 
N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >O.OS). 
(2) Critical level of K 3.0 - 4.0%. 
2S 
Ia~~E~: PERCENTAGE CALCIUM (Dry basis) IN WHOLE TOPS 
<SAMPLED DAY 69). 
LIME 
RATE 
Ct/ha) 
0 
0.7 
1. 4 
2. 8 
5,6 
AVERAGE 
Signif. 
of Lime 
Affect 
·BASAL 
0.47 a 
0,49 ab 
a.so ab 
0,53 b 
0.61 c 
0.52 a 
p <0.05 
BARLEY 
N + p 
0.54 a 
0.52 a 
0.55 ab 
0,55 ab 
0.60 b 
0.53 a 
p <0.05 
COMPLETE 
0.46 a 
0,58 b 
0.52 a 
p <0.05 
WHEAT 
COMPLETE 
0,29 a 
0.33 a 
0.31 b 
N.S. 
TRI TI CALE 
COMPLETE 
0.31 a 
0,36 b 
0,34 b 
p <0.05 
NOTE: (1) For the lime effect, data in the same column followed by 
the same letter are not significantly different (p >0.05). . 
(2) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 4' 
different CP >0.05). 
TABLE 7: PERCENTAGE MAGNESIUM <Dry basis) IN WHOLE TOPS 
<SAMPLED DAY 69), 
LIME 
RATE 
Ct/ha) 
0 
0.7 
1. 4 
2. 8 
5.6 
AVERAGE 
BASAL 
0.20 
0.19 
0.19 
0. 18 
0,20 
0. 19 a 
BARLEY WHEAT 
N + p COMPLETE COMPLETE 
0.22 0. 19 0 .15 
0. 19 
0.18 
0.18 0.18 0. 14 
0.20 
0.20 a 0.18 a 0,14 b 
TRI TI CALE 
COMPLETE 
0. 15 
0. 14 
0.14 b 
-------------------------------------------------~-----------------
Signif. 
of Lime 
Affect 
N.S. N. S. N.S. N.S. N.S. 
NOTE: (1) 
fertilizers. 
different <P 
( 2 ) 
The figures in the average row compare the effect of 
Data followed by the same letter are not significantly 
>0.05). 
Critical level of Mq 0.10 - 0.20%, 
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TABLE 8: DRY MATTER PRODUCTION Ct/ha) AT MATURITY (DECEMBER 3). 
-------------------------------------------------------------------
LIME 
RATE 
Ct/ha) 
0 
0.7 
1. 4 
2.8 
5.6 
AVERAGE 
Signif. 
of Lime 
Affect 
. . 
BASAL 
4.22 
4. 19 
4.10 
4.40 
4.68 
4.32 a 
N.S. 
BARLEY 
N + p 
4.61 
4.60 
4.81 
5.13 
.5. 03 
4.83 b 
N.S. 
COMPLETE 
5.23 
5.07 
4.72 
4.44 
5. 03. 
4.90 b 
N.S. 
WHEAT 
COMPLETE 
4.89 
4.90 
4.10 
4. 14 
4. 41 
4,49 ab 
N.S. 
TRITICALE 
COMPLETE 
6.09 
5.75 
5.87 
6. 13 
6.82 
6.13 c 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
TABLE 9 GRAIN YIELD Ct/ha) 
LIME 
RATE 
Ct/ha) 
0 
0,7 
1. 4 
2.8 
5.6 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
1. 63 
1. 66 
1. 55 
1. 57 
1. 52 
1.58 a 
N.S. 
BARLEY 
N + p 
1.81 
1. 69 
1. 53 
1. 67 
1. 60 
1.66 a 
N.S. 
COMPLETE 
1. 59 
1. 5 2 
1.58 
1. 54 
1.57 
1.56 a 
N.S. 
WHEAT 
COMPLETE 
1. 43 
1. 50 
1. 40 
1. 41 
1. 33 
L 41 a 
N • S • 
TRITICALE 
COMPLETE 
1. 54 
1. 54 
1. 47 
1. 35 
1. 47 
1.47 a 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
COMMENTS: 
Cl) Lime significantly CP <0.05) depressed the early growth of 
barley in all three fertilizer treatments <Table 2) however, the 
plants had recovered by maturity <Tables 8 and 9). 
The plant analysis results indicate that nitrogen. phosphorus and 
magnesium maybe involved in the lime induced depressions. The concen-
tration of these nutrinets were low and they did not increase with 
lime (Tables 3, 4 and 7). Both the potassium and calcium concentra-
tions were high (Tables 5 and 6), also lime significantly increased 
the calcium concentrations. So these nutrients are unlikely to be 
involved. 
27 
(2) In wheat lime did not have a significant CP >0.05) effect on 
vegetat"ive and grain yields. However, it did appear to depress 
vegetative yields at m~turity in three lime rate~ C16% lowest 
decrease, Table 8) and at the highest rate of lime in the early 
vegetative yields C19% decrease) (Table 2). Grain yield was 
unaffected by lime (Table 9), 
In triticale lime did appear to decrease the early vegetative growth 
although it was not significant C25% decrease at the highest rate of 
lime, Table 2>. This decrease howe~er, did not carry through to 
maturity <Tables 8 and 9). 
C3) In barley the complete fertilizer treatment significantly 
<P <0.05) decreased early growth C19% lower yield than the N + P 
treatment). However, by maturity the plants had recovered <Tables 8 
and 9). 
(4) Triticale significantly (p <0.01) outyielded barley complete 
fertilizer at the first dry matter production sampling, by 78% 
<Table 2) and the second sampling, by 25% <Table 8). However, it 
had the same grain yield as barley <Table 9). Wheat had the same 
vegetative and grain yields as barley complete fertilizer <Tables 
2, 8 and 9). 
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6, B. LADYMAN, KATANNING. 
SOIL: 
85KA3/3831EX; 
Black loamy sand over a brown sandy clay loam at 50 cm. 
DEPTH <cm) pH <H20) pH (CaC12) Al 
0-10 4.8 4.3 
10-30 5.0 4.3 
30-50 5.0 4.3 
50-65 5.5 4.4 
65-100 5.~ 4.6 
RESULTS: 
Application of Lime April 22. 
Sown June 17. 
Basal Agran 60 kg/ha <20 kg N/ha). 
2 
TABLE 1: PLANT DENSITIES (plants/m ), JULY 8 
21 DAYS AFTER SEEDING. 
BARLEY 
<ppm) 
5 
4 
4 
3 
1 
WHEAT LIME 
RATE 
<tlha) BASAL N + p COMPLETE COMPLETE 
0 
1. 5 
6.0 
92 a 
117 b 
107 b 
101 a 
94 a 
105 a 
AVERAGE 104(100%)a 100(96%)a 
84 a 
93 a 
94 a 
87(84%) b 
AOV : (1) Lime significant (p <0.05) 
(2) Fertilizer significant <P <0.01), 
85 
80 
83 b 
Clay ( % ) 
3 
3 
2 
3 
14 
TRITICALE 
COMPLETE 
77 
94 
86 b 
NOTE: (1) For the lime effect data followed by the same letter are 
not significantly different (p >0.05). 
<2> The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different. 
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TA~LE 2: DRY MATTER PRODUCTION Ckg/ha) SEPTEMBER 12 - DAY 87. 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3.0 
6.0 
AVERAGE 
Signif. 
of Lime 
Affect 
BARLEY 
BASAL 
780 (100)* 
440 (56) 
610 (78) 
550 (71) 
500 (64) 
580 a 
N.S. 
N + p 
1000 
930 
1050 
990 
990 
990 b 
N.S. 
COMPLETE 
660 
930 
760 
730 
560 
730 c 
N.S. 
WHEAT 
COMPLETE 
820 
1000 
720 
750 
830 
820 be 
N.S. 
TRITICALE 
COMPLETE 
1560 
1780 
1740 
1530 
1260 
1570 d 
N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
(2) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer treatment. ~ 
TABLE 3: DRY MATTER PRODUCTIO.N Ct/ha) AT MATURITY <DECEMBER 5). 
LIME 
RATE 
Ct/ha) 
0 
0.75 
1. 5 
3.0 
6.0 
BASAL 
1. 87 (100) 
2.45 <131) 
2. 11 ( 113) 
2. 1 7 ( 1 1 6 ) 
2.28 (122) 
BARLEY 
N + p 
2.41 (100) 
2.70 ( 1 1 2 ) 
2.31 ( 96) 
3.23 (134) 
3.07 <127) 
WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
2.04 3.64 4.89 
2.36 3.89 6 .17 
2.66 3.64 5.95 
2.29 3.22 5.65 
3 .12 3.31 5.34 
-------------------------------------------------------------------
AVERAGE 
Signif. 
of Lime 
Affect 
2 .17 
N. S. 
a 2.74 a 
N.S. 
2.49 a 3.54 b 5.60 c 
N.S. N.S. N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
(2) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer treatment. 
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TABLE 4: GRAIN- YIELD Ct/ha). 
LIME 
RATE 
<tlha) 
BARLEY WHEAT TRITICALE 
BASAL N + p COMPLETE COMPLETE COMPLETE 
0 0,46<100) 0,66(100) 0,47 0.46 0.71 
0,75 0,59<128) 0.63 (95) 0.54 0.60 0.71 
1. 5 0.64(139) 0.63 (95) 0.57 0.49 0.80 
3.0 0.62<135) 0.76(115) 0.53 0.50 0.85 
6,0 0,60(130) 0.91(138) 0.51 0.39 0.68 
-------------------------------------------------------------------
AVERAGE 
Signif. 
of Lime 
Affect 
0.58 a 
N.S. 
0.72 b 0.52 
N.S. N.S. 
a 0.49 a 0.75 c 
N. S. N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
(2) Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer treatment. 
Cl) This trial had two problems which makes conclusions difficult. 
Firstly, there was severe weed problems and secondly, some.barley 
plots were hoegrass damaged (mainly the outside two rows). An 
effort was made to avoid this damage in sampling however, it would 
have some effect on the results. 
(2) Lime significantly (p <0.05) increased barley plant densities in 
the basal fertilizer treatment (17% increase at 1.5 t lime I ha, Table 
1 ) . 
There is some indication that lime depressed the early growth of 
barley in the basal fertilizer treatment (Table 2) however, the plants 
had recovered by maturity <Tables 3 and 4), there even appeared to be a 
positive response in both the vegetative and grain yields (Tables 3 
and 4). 
Lime had no effect fn the other two barley fertilizer treatments 
at early growth <Table 2), However, in both the dry matter 
production at maturity and grain yield results there did appear 
to be a positive response <Tables 3 and 4), 
CJ) In wheat, lime had very little effect on vegetative and grain 
yields. In triticale, lime did appear to increase dry matter 
production at maturity and the grain yield <Tables 3 and 4), 
(4) In barley the complete fertilizer treatment significantly 
<P <0.05) decreased plant densities compared to the basal fertilizer 
treatment <Table 1). It also significantly depressed early growth 
compared to the N + P treatment (by 27%. Table 2) and this carried 
right through to the grain yield <Table 4). 
(5) As a result of the hoegrass damage to the barley close 
comparisons between species can not be made. The results do however, 
show that triticale significantly outyielded barley which would not 
have been entirely due to the damage, 
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7. M. BATCHELOR, TAMBELLUP. 85KA4/3831EX. 
Dark grey loamy sand over a yellow brown sandy clay at 40 cm. 
DEPTH <cm) pH CH20) pH (CaC12) Al (ppm) 
0-10 5.3 4.5 3 
10-30 5.5 4.7 1 
30-40 6.2 5.2 0 
40-60 7.4 6.4 0 
60-100 8. 2 7.2 0 
RESULTS: 
Application of Lime - April 24. 
Sown - June 28. 
Basal - Agras No. 2 150 kg/ha (18 kg N and 16 kg P/ha) 
2 
TABLE 1 : PLANT DENSITIES (plants/m ) . JULY 29 
31 DAYS AFTER SEEDING. 
BARLEY WHEAT LIME 
RATE 
Ct/ha) BASAL N + p COMPLETE COMPLETE 
0 
1. 2 
4. 8 
AVERAGE 
90 
93 
95 
90 
100 
85 
95(100%)a 92<97%)a 
89 
85 
89 
83(87%)bc 
AOV : <1> Lime not significant CP >0.05) 
(2) Fertilizer significant CP <0.01). 
88 
97 
93 
93a 
Clay ( % ) 
4 
5 
9 
27 
49 
TRITICALE 
COMPLETE 
88 
94 
84 
89ac 
NOTE: Data followed by the same letter are not significantly 
different CP >0.05). 
32 
TABLE 2: DRY MATTER PRODUCTION (kg/ha) SEPTEMBER 12 - DAY 76. 
LIME 
RATE 
(t/ha) 
0 
0.6 
1. 2 
2.4 
4.8 
BASAL 
540 
430 
520 
510 
500 
BARLEY 
N + p 
610 
640 
510 
560 
560 
WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
490 680 960 
430 750 940 
530 710 940 
520 790 800 
520 640 840 
-------------------------------------------------------------------
AVERAGE 
Signif. 
of Lime 
Affect 
500 
N.S. 
a 580 b 
N.S. 
500 a 710_c 900 d 
N.S. N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
TABLE 3: DRY MATTER PRODUCTION (t/ha) AT MATURITY <DECEMBER 4). 
LIME 
RATE 
(t/ha) 
0 
0.6 
1. 2 
2 . 4 
4 . 8 
AVERAGE 
Signif. 
of Li.me 
Affect 
BASAL 
3. 12 
2.37 
2.50 
2.93 
2.56 
2.69 a 
N.S. 
BARLEY 
N + p 
2.84 
2.87 
3. 13 
3.01 
3.16 
3.00 ab 
N.S. 
COMPLETE 
2.96 
2.59 
2.97 
2.41 
2.60 
2.71 a 
N.S. 
WHEAT 
COMPLETE 
3.50 
3.08 
3.23 
2.93 
3.07 
3.16 b 
N.S. 
TRITICALE 
COMPLETE 
3.09 
3.04 
3.33 
2.78 
3.12 
3.07 b 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P >0.05). 
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t . 
TABLE 4: GRAIN YIELD (t/ha). 
---~---------------------------------------------------------------
LIME 
RATE 
(t/ha) 
BARLEY WHEAT TRITICALE 
BASAL N + p COMPLETE COMPLETE COMPLETE 
0 0.67 0.37 0.74 0.80 0,42 
0.6 0.84 0.67 0.43 0.80 0,43 
1. 2 1. 01 0,72 0,50 0.83 0.58 
2. 4 1. 05 1. 04 0.53 0.53 0.41 
4.8 0,83 0.82 0,70 0.75 0,38 
AVERAGE 0.88 a 0,72 ab 0.58 be 0.74 a 0.44 c 
-------------------------------------------------------------------
Signif. 
of Lime 
Affect 
N. S. N. S. N.S. N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertiliz.ers. Data followed by the same letter are not significantly 
different (p >0.05), 
COMMENTS: 
(1) Some plots were damaged by sheep before the first dry matter 
sampling and this would have some effect on the results. 
(2) Lime did not have a significant effect <P >0.05) on barley 
vegetative and grain yields in the basal fertilizer treatment. 
Although a positive response did occur in the grain yields (Table 
4). 
There also appeared to be a positive response in the barley N + P 
treatment, in both the dry matter production at maturity and 
grain yield results (Table 3 and 4), 
There was no lime response in the barley complete treatment. 
(3) In both wheat and triticale lime did not have a significant 
effect on either vegetative or grain yields. 
(4) In barley the complete fertilizer treatment significantly 
<P <0.05) decreased plant densities compared to the basal 
treatment <Table 1). It also significantly depressed early 
growth compared to the N +_p treatment (by 13%, Table 2). Both 
the dry matter production at maturity and the grain yields were 
10% lower in the complete compared to the N + P treatmnet 
however, the differences were not significant <Tables 3 and 4), 
(5) The vegetative yields of triticale compared to barley 
complete fertilizer decreased as the season progressed, it was 
80% higher at the first sampling <P <0.01, Table 2) and 13% 
higher at maturity (p <0.05, Table 3), The triticale grain yield 
was 23% lower than the barley complete fertilizer grain yield 
<P <0.05, Table 4). 
Wheat had a significantly higher vegetative yield than barley 
complete fertilizer at both samplings (43% and 17% greater, 
respectively, Tables 2 and 3), While the grain yield was 28% 
higher in the wheat compared to barley <P <0.01, Table 4). 
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8, G. GERMAIN, NYABING. 85KA5/3831EX. 
SOIL: 
Very dark grey loamy sand over a red yellow - pale brown sandy clay at 
30 cm. 
DEPTH (cm) pH <H20) pH 
0-10 5.5 
10-30 5,7 
30-45 6. 2 
45-80 6,5 
RESULTS: 
Application of Lime - April 24. 
Sown - June 24. 
(CaC12) Al (ppm) 
4.7 2 
4.7 1 
5,0 1 
5.5 0 
Basal - Agras No, 2 150 kg/ha (18 kg N and 16 kg P/ha) 
TABLE 1: PLANT DENSITIES (plants/m2), JULY 18 
24 DAYS AFTER SEEDING. 
LIME 
RATE 
(t/ha) 
0 
1 . 0 
4,0 
AVERAGE 
BASAL 
112 
121 
123 
BARLEY 
COMPLETE 
99 
108 
101 
120<100%)ac 103 <87%)b 
WHEAT 
COMPLETE 
102 
103 
95 
100 b 
AOV : Cl) Lime not significant CP >0.05) 
(2) Fertilizer significant (p <0.01), 
TRITICALE 
COMPLETE 
90 
111 
126 
109 be 
Clay 
4 
4 
15 
38 
NOTE: Data followed by the same letter are not significantly 
different <P >0.05), 
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( % ) 
I\ 
TABLE 2: DRY MATTER PRODUCTION (kg/ha) AUGUST 29 - DAY 66. 
-----------------------~-----------------------------------
LIME 
RATE 
Ct/ha) 
BARLEY 
0 
0.5 
1. 0 
2.0 
4. 0 
AVERAGE 
Signif. 
BASAL 
610(100)*a 
750(123) a 
630(103) a 
640(105) a 
490 (80) b 
620 ac 
of Lime P<0.05 
Affect 
COMPLETE 
520<100)ac 
560(108) a 
790<152) b 
540<104)ac 
370 (71) C-
560 a 
P<0.05 
WHEAT 
COMPLETE 
390 
410 
380 
480 
440 
420 b 
N.S. 
TRI TI CALE 
COMPLETE 
600 
660 
630 
630 
650 
630 c 
N.S. 
NOTE: (1) For the lime effect, data in the same column followed by 
the same letter are not significantly different (p >0.05). 
(2) The figures in the average row compare the"effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P <0.05), 
(3) Numbers in parenthesis are yields expressed as a e 
percentage of the yield with no lime in the same fertilizer treatment. 
TABLE 3: DRY MATTER PRODUCTION (t/ha) AT MATURITY (4th DECEMBER). 
LIME 
RATE 
Ct/ha) 
0 
0,5 
1. 0 
2.0 
4.0 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
5. 13 
4.91 
5.32 
4.38 
5.19 
4.98 a 
N.S. 
BARLEY 
COMPLETE 
5.55 
4.64 
5.13 
5.30 
4.80 
5.08 a 
N.S. 
WHEAT 
COMPLETE 
4.68 
5.66 
5.88 
6.24 
5.50 
5,59 b 
N.S. 
TRITICALE 
COMPLETE 
6.04 
6.39 
5.85 
6. 14 
6.26 
6.14 c 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different <P <0.05), 
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TABLE 4: GRAIN YIELD Ct/ha) 
LIME 
RATE 
Ct/ha) 
0 
0,5 
1. 0 
2.0 
4.0 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
1. 93 
2,09 
1. 80 
2.08 
1. 81 
1.94 a 
N.S. 
BARLEY 
COMPLETE 
1. 76 
1. 90 
2.05 
1. 81 
1. 74 
1.85 a 
N.S. 
WHEAT TRITICALE 
COMPLETE COMPLETE 
1. 53 1. 25 
1. 37 1. 32 
1. 40 1.12 
1. 42 1. 26 
1. 37 1. 37 
1.41 b 1.26 c 
N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not 
signi{icantly different CP <0,05), 
COMMENTS: 
(1) Lime had very little effect on vegetative and grain yields 
in the basal fertilizer treatment of barley. Only at the highest 
rate of lime in the first dry matter sampling did lime 
significantly <P <0.05) reduce growth <Table 2), 
A significant positive lime response occurred in the early growth 
in the complete fertilizer treatment of barley for the first two 
lime rates <Table 2), This response also appeared to carry 
through to the grain yields with a 17% increase at 1,0 t lime/ha 
<Table 4). 
C2) Lime had very little effect on wheat and triticale 
vegetative and grain yields. 
(3) In barley the complete fertilizer treatment significantly <P 
<0.05) decreased plant densities compared to the basal fertilizer 
treatment <Table 1). It also effected early growth <11% 
depression. Table 2). dry matter production at maturity (2% 
increase. a higher increase was expected, Table 3) and grain 
yields (5% depression, Table 4). 
(4) Triticale significantly <P <0.05) outyielded barley complete 
fertilizer at the first dry matter sampling, by 14% <Table 2> and 
the second sampling, by 21% <Table 3). However. triticale had a 
significantly lower grain yield <32%, Table 4). 
Wheat had a significantly lower vegetative yield at the first 
sampling (24%, Table 2) and a lower grain yield <23%, Table 4) 
than barley complete fertilizer. The dry matter production at 
maturity was however. 10% higher in wheat (p <0.01). 
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9. A. STONE, BORDEN. 
SOIL: 
85KA6/3831EX. 
Very dark grey loamy sand over a dark yellow brown light sandy clay 
loam at 45 cm. 
DEPTH (cm) pH <H20) pH 
0-10 5.5 
10-30 5.8 
30-45 6.2 
45-60 6.8 
60-70 7.2 
RESULTS: 
Application of Lime - April 24. 
Sown - June 25. 
(CaC12) Al (ppm) 
4.8 1 
4.9 0 
5.3 0 
5.9 0 
6. 1 0 
Basal - 100 kg D.A.P. I ha. (18 kg N and 20 kg P/ha). 
2 
TABLE 1: PLANT DENSITIES (plants/m ), JULY 29 
34 DAYS AFTER SEEDING. 
LIME 
RATE 
(t/ha) 
0 
0.8 
3.2 
BASAL 
106 
103 
1 f1 
BARLEY 
COMPLETE 
91 
85 
83 
AVERAGE 109 (100%)a 84 (77%)b 
WHEAT 
COMPLETE 
92 
94 
97 
94 c 
AOV : (1) Lime not significant <P >0.05) 
(2) Fertilizer significant (p <0.01). 
TRI TI CALE 
COMPLETE 
92 
88 
102 
94 c 
Clay 
4 
5 
6 
16 
23 
NOTE: Data followed by the same letter are not significantly 
different (p >0.05), 
38 . 
( % ) 
TABLE 2: DRY MATTER PRODUCTION Ckg/ha) AUGUST 29 - DAY 65. 
LIME 
RATE 
Ct/ha) 
0 
0.4 
0.8 
1. 6 
3.2 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
390 
480 
410 
470 
430 
440 a 
N.S. 
BARLEY 
COMPLETE 
4 40 
490 
390 
540 
430 
460 a 
N.S. 
WHEAT 
COMPLETE 
400 
340 
410 
420 
430 
400 b 
N.S. 
TRI TI CALE 
COMPLETE 
760 
770 
610 
750 
670 
710 c 
N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not signific~ntly 
different (p >0.05). 
TABLE 3: NITROGEN PERCENTAGE (DRY BASIS) IN WHOLE TOPS 
(SAMPLED DAY 65) 
LIME 
RATE 
Ct/ha) 
0 
0.4 
0.8 
1. 6 
3.2 
BASAL 
3.25 
3. 12 
3.36 
3.04 
3.29 
B.-a.RLEY WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
4.23 a 4. 14 3.89 
4.42 a 
4.06 ab 
3.68 b 4.29 3.99 
4.29 a 
.. -----------------------------------------------------------
AVERAGE 
Signif. 
of Lime 
11.ffect 
3.21 a 
N.S. 
4. 13 b 
p <0.05 
4.21 b 3,94 h 
N.S. N.S. 
NOTE: C1l For the lime effect data in the same column followed by 
the same letter are not significantly different CP >0.05). 
C2l The fiqures in the av~rage rnw romnare the effect of 
fertilizers. Data followed by the same letter are not significantly 
rlifferent CP >0.05>. 
C3l The critical N level is 3,0 - 4.0%. 
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TABLE 4: PHOSPHORUS PERCENTAGE CDRY BASIS) IN WHOLE TOPS 
(Sampled day 65). 
LIME 
RATE 
Ct/ha) 
0 
0.4 
0.8 
1. 6 
3.2 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
0.55 a 
0.53 ab 
0.53 ab 
0.52 ab 
0.51 b 
0.53 a 
p <0.05 
BARLEY 
COMPLETE 
0.62 a 
0.62 a 
0.62 a 
0.55 b 
0.58 b 
0.60 b 
p <0.05 
WHEAT 
COMPLETE 
0.68 
0.64 
0.66 c 
N.S . 
TRI TI CALE 
COMPLETE 
0.66 a 
0.61 b 
0.64 c 
p <0.05 
NOTE: (1) For the lime effect data in the same column followed by 
the same letter are not significantly different (p >0.05). 
(2) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05). 
(3) Critical P level 0.30 - 0.38%. 
TABLE 5: POTASSIUM PERCENTAGE (DRY BASIS) IN WHOLE TOPS 
(Sampled day 65). 
LIME 
RATE 
Ct/ha) 
0 
0,4 
0.8 
1. 6 
3. 2 
AVERAGE 
SIGNIF. 
OF LIME 
EFFECT 
BASAL 
4. 16 
3.97 
4.24 
3.98 
4.03 
4.08 a 
N.S. 
BARLEY 
COMPLETE 
4. 81 
4.83 
4.72 
4.29 
4.78 
4.69 b 
N.S. 
WHEAT TRITICALE 
COMPLETE COMPLETE 
4. 19 4.54 
4.47 4.57 
4.33 4.56 
N.S. N.S. 
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different CP >0.05), 
(2) Critical K level 3.0 - 4,0%. 
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TABLE 6: CALCIUM PERCENTAGE (DRY BASIS) IN WHOLE TOPS 
(Sampled day 65). 
LIME 
RATE 
(t/ha) 
0 
0.4 
0.8 
1. 6 
3.2 
AVERAGE 
Signif. 
of Lime 
Affect 
BARLEY 
BASAL 
0.59 a 
0.62 ab 
0.62 ab 
0.64 b 
0.65 b 
0.62 a 
p <0.05 
COMPLETE 
0.60 a 
0.63 a 
0.60 a 
0.64 a 
0.71 b 
0.63 a 
p <0.05 
WHEAT TRI TI CALE 
COMPLETE COMPLETE 
0.39 0.41 
0.43 0.45 
0.41 b 0.43 b 
N.S. N.S. 
NOTE: (1) For the lime effect data in the same column followed by 
the. same letter are not significantly different (P >0.05). 
(2) The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not significantly 
different (p >0.05). 
TABLE 7: MAGNESIUM PERCENTAGE <DRY BASIS) IN WHOLE TOPS 
<SAMPLED DAY 65) 
----------------------~-------------------------------------
LIME 
RATE 
(t/ha) 
0 
0.4 
0.8 
1. 6 
3,2 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
0.22 
0. 23 
0.22 
0.22 
0.22 
0.22 a 
N.S. 
BARLEY WHEAT TRITICALE 
COMPLETE COMPLETE COMPLETE 
0.23 0.18 0. 16 
0.23 
0.22 
0.22 0 .19 0.17 
0.24 
0.23 a 0.18 b 0 .17 b 
N.S. N.S. N.S. 
-------------------------------------~---------------------
NOTE: (1) The figures in the average row compare the effect of 
fertilizers. Data followed by the same lett~r are not significantly 
different <P >0.05). 
C2) Critical level of Hg 0.10 - 0.20%, 
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TABLE 8: DRY MATTER PRODUCTION (t/ha) AT MATURITY 
LIME 
RATE 
(t/ha) 
0 
0. 4 
0.8 
1. 6 
3. 2 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
3.44 
3.49 
3.78 
3.95 
3.51 
3.63 a 
N.S. 
BARLEY 
COMPLETE 
4.69 
4.73 
4.58 
4.42 
4.48 
4.58 b 
N. S. 
WHEAT TRITICALE 
COMPLETE COMPLETE 
4.15 5.62 
4.94 5.31 
4.84 5.85 
5.34 5.84 
4.95 5.92 
4.84 b 5.71 c 
N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not 
significantly different <P >0.05). 
TABLE 9: GRAIN YIELD (t/ha) 
LIME 
RATE 
(t/ha) 
0 
0. 4 
0.8 
1. 6 
3. 2 
AVERAGE 
Signif. 
of Lime 
Affect 
BASAL 
1. 37 
1. 47 
1.72 
1. 57 
1. 30 
1.49 a 
N.S. 
BARLEY 
COMPLETE 
1. 39 
1. 48 
1. 70 
1. 4 4 
1. 35 
1,47 a 
N.S. 
WHEAT TRITICALE 
COMPLETE COMPLETE 
1. 40 1. 53 
1. 21 1. 50 
1. 25 1. 46 
1.29 1. 31 
1. 38 1. 39 
1.31 a 1,44 a 
N.S. N.S. 
NOTE: The figures in the average row compare the effect of 
fertilizers. Data followed by the same letter are not 
significantly different <P >0.05). 
COMMENTS: 
C1) Lime did not significantly <P >0.05) effect either the 
vegetative or grain yields of barley in both fertilizer 
treatments. 
In the basal there did however, appear to be a positive lime 
response in the dry matter production at maturity (highest 
response 15%, Table 8) and in the grain yield results <26% 
highest response, Table 9). There did appear to be a drop off in 
yields at the highest lime rate. 
The grain yields in the complete treatment of barley showed ~ 
similar pattern to lime as in the basal treatment with a 20% lime 
response (Table 9). The vegetative yields however, showed no 
response. 
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Phosphorus and calcium-were the only nutrients which were 
significantly <P <0.05) effected by lime. Phosphorus decreased 
with lime <Table 4) while calcium increased <Table 6). All 
nutrients were at levels which would probably not have been 
deficient except nitrogen in the basal (Table 3), 
(2) In wheat lime did not have a significant (p >0.05) effect on 
vegetative and grain yields. There appears to be some conflict 
in the dry matter production at maturity and grain yield results. 
With the dry matter results showing a positive lime response 
(Table 8), while the grain yield results show a negative response 
(Table 9). 
In triticale there was also no significant <P >0.05) effect o~ 
lime. There is some indication of a negative lime response in 
the grain yields results (14% lowest decrease Table 9). 
(3) In barley the complete fertilizer treatment significantly 
CP <0.01) decreased plant densitites (Table 1) and early growth 
(Table 2, a larger increase was expected compared to the basal), 
The plants had recovered vegetetively by maturity <Table 8) but 
the grain yield was similar to the basal CTable 9). 
(4) Triticale significantly <P <0.01) outyielded barley complete 
fertilizer at the first dry matter production sampling, by 55% 
(Table 2) and the second sampling, by 25% CTable 8), However, it 
had the same grain yield as barley (Table 9), 
Wheat had a significantly (p <0.05) lower yield than barley 
complete fertilizer at the first dry matter sampling (13%, Table 
2). However, by maturity the vegetative yield was 6% higher in 
wheat (N.S., Table 8) and the grain yield was 12% lower in wheat 
(N.S., Table 9). 
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LIME RESPONSES IN THE CENTRAL WHEATBELT 
J. Hewett, York. 83N046/3831Ex 
AIMS: 
1. To determine whether lime responses occur in wheat and barley 
on this site. 
2. To determine whether soil properties can be used to predict 
lime responsiveness and what the components of any responses are 
due to. 
Dark grey brown sandy loam. 
DESIGN: 
The area was split into 2 species blocks with the five lime 
treatments being randomised within each block. The cross strips 
of different fertilizer treatments used in the previous two years 
were basaled out using a high rate of N and P. The wheat block 
had three replications of each lime treatment and the barley 
block four replications. 
DETAILS: 
The 1985 season was the third and last year of the trial. The 
plots were resown with their respective crop (Jacup and Stirling) 
at 50 kg/ha on the· 15th June. Agran <200 kg/ha) and triple 
superphosphate <210 kg/ha) was topdressed prior to seeding over 
both species blocks. The lime was applied in May 1983. 
RESULTS: 
TABLE 1: THE EFFECT OF LIME ON TOPSOIL <0-10 cm) pH AND 
ALUMINIUM LEVELS (sampled April, 1984, all reps). 
LIME WHEAT I BARLEY 
RATE ----------------------------1------------------------------
(t/ha) I pH H20 I pH CaC12 I Al <ppm) I pH H20 I pH CaC12 I Al (ppm) 
-------1--------1----------1----------1--------1----------1---------- ~ 
o I s. 2 I 4. 4 I 2 I 5. 1 I 4. 4 I 2. 75 
I I I I I I 
o.s I 5.4 I 4.7 I 1.7 I 5.3 I 4.6 I 1.25 
I I I I I · I 
1.0 I 5.6 I 4.7 I 1 I 5.4 I 4.7 I 1.25 
I I I I I I 
2.0 I 5.6 I 5.0 I 0.3 I 5.6 I 5.o I 0.5 
I I I I I I 
4.0 I 6.0 I 5.4 I O I 6.1 I 5.5 I 0.25 
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TABLE 2: THE.EFFECT OF LIME ON TOPSOIL (0-10 cm) ORGANIC CARBON 
(W/B), TOTAL NITROGEN AND BICARBONATE PHOSPHORUS (sampled 
April 1984, 2 reps), 
LIME WHEAT I BARLEY 
RATE I ----------------------------1------------------------------
(t/ha) I O,C (%)1 Total N (%)! P <ppm)! O,C (%)! Total N (%)! P <ppm) 
-------1--------1------------1--------1--------1------------1--------
0 I 0.87 I 0.068 I 64 I o.80 I 0.063 I 62 
I I I I I I 
0.5 I o.83 I 0,065 I 65 I 0.80 I 0.063 I 60 
I I I I I I 
1.0 I o.88 I 0.069 I 60 I 0.79 I 0.061 I 68 
I I I I I I 
2.0 I 0.84 I 0,064 I 55 I 0.81 I 0.064 I 63 
I I I I I I 
4.0 I 0.81 I 0.063 I 60 I 0.84 I 0.085 I 65 
TABLE 3: THE EFFECT OF LIME ON TOPSOIL <0-10 cm) EXCHANGEABLE 
CATIONS IN THE WHEAT BLOCK <sampled April, 1984, 2 reps), 
LIME I EXCHANGEABLE CATIONS (meq I 100 g soil), 
RATE 1------------------------------------------------------------
( t/ha) I Al I Ca I Mg I Mn I K I Na I Total 
--------1-------1-------1--------1--------1--------1--------1--------
0 I 0.33 I 2.9 I 0.38 I 0.10 I 0.18 I 0.10 I 3.98 
I I I I I I I 
0.5 I 0.23 I 3.1 I 0,30 I 0,08 I 0.15 I 0.10 I 3.95 
I I I I I I I 
1.0 I 0.18 I 3.4 I 0.35 I 0.05 I 0.15 I 0.15 I 4.28 
I I I I I I I 
2.0 I 0.10 I 3.6 I 0.30 I 0.05 I 0.15 I 0.05 I 4.20 
I I I I I I I 
4.0 I o I 4.3 I 0.30 I 0.05 I 0.15 I 0.08 I 4,88 
IABL!t__1: THE EFFECT OF LIME ON TOPSOIL <0-10 cm) EXCHANGEABLE CATIONS 
IN THE BARLEY BLOCK <sampled April 1984, 2 reps), 
e - LIME I EXCHANGEABLE CATIONS (meq I 100 g soil). 
RATE 1-------------------------------------------------------~----
(t/ha) I Al I Ca I Mg I Mn I K I Na I Total 
--------1-------1-------1--------1--------1--------1--------1--------
0 I 0.35 I 2.4 I 0.28 I 0.08 I 0.13 I 0.05 I 3.23 
I I I I I I I 
0.5 I 0.28 I 2.5 I 0.28 I 0.05 I 0.15 I 0.05 I 3.25 
I I I I I I I 
1.0 I 0.20 I 2.6 I 0.28 I 0.05 I 0.13 I 0.05 I 3.30 
I I I I I I I 
2.0 I 0.10 I 3.3 I 0.28 I 0.05 I 0.13 I 0.05 I 3.90 
I I I I I · I I 
4.0 I o I 4.1 I 0,33 I 0.05 I 0.15 I 0.05 I 4.68 
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TABLR 5: DRY MATTER PRODUCTION Ct/ha) AT MATURITY 
<December 16). 
LIME RATE Ct/ha) BARLEY WHEAT I ------------------ -------------------- ___________________ , 
0 3.16 ac C100) 2.99 a C100) I 
I 
0.5 
1. 0 
2.0 
4. 0 
AVERAGE 
Signif. of 
Lime effect 
3.01 a (95) 
3,25 ac (103) 
3.31 be (105) 
3,46 b <109) 
--------------------
3.24 
--------------------
p <0.05 
3.88 b (130) 
3.66 be <122) 
3,33 ac ( 111 ) 
3.85 b <129) 
-------------------
3.54 
-------------------
p < 0.02 
NOTE: C1) For the lime effect, data in the same column followed by 
the same letter are not significantly different <P >0.05). 
<2> Numbers in parenthesis are yields expressed as a ~, 
percentage of the yield with no lime in the same fertilizer treatment. 
TABLE 6: GRAIN YIELD Ct/ha>. 
LIME RATE Ct/ha) 
0 
0.5 
1. 0 
2. 0 
4.0 
AVERAGE 
Signif. of 
Lime effect 
BARLEY 
1.11 (100) 
0,99 <89) 
1.12 (100) 
1.22 (110) 
1. 23 ( 111) 
I WHEAT I 
-------------~-----! 
1.05 <100) I 
I 
0.96 <91> I 
1.06 (100) 
1. 11 ( 106) 
1.13 (108) 
1.14 I 1.06 ____________________ , __________________ _ 
I 
N. S. I N. S. 
NOTE:· Numbers in parenthesis are yields expressed as a 
percentage of the yield with no lime in the same fertilizer 
treatment. 
COMMENTS: 
(1) Lime increased pH <Table 1). decreased extractable aluminiu~ 
(Table 1). and exchangeable aluminium and increased 
exchangeable calcium <Tables 3 and 4). The increase in 
exchangeable calcium resulted in the total exchangeable cations 
increasing with lime by 23% Cat 4 t lime/ha) in the wheat block 
and 45% Cat 4 t lime /ha) in the barley block (Tables 3 and 4). 
Lime had no effect on organic carbon, total nitrogen. bicarbonate 
phosphate <Table 2) and the following exchangeable cations Mg, 
Mn. Kand Na <Tables 3 and 4). 
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(2) The site had a wild oat problem which would have reduced 
overall yields. 
(3) Lime significantly (p <0.05) increased dry matter production 
at maturity in both barley and wheat. The response was however, 
greater in wheat <Table 5). 
Lime did not significantly CP >0.05) effect grain yields however, 
there appeared to be a· small positive response <10%) in both the 
barley and wheat <Table 6). 
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